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(54) HIGH FREQUENCY HARDENING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high frequency hardening device 
at a low cost by reducing the number of installation of expensive flow rate 
detection parts. 

SOLUTION: In a high frequency hardening device having high frequency 
heating coil bodies 100C, 101C, 102C, and current transformers 100T, 101T, 
102T as a plurality of objects to be cooled which are not simultaneously 
cooled, downstream sides of refrigerant discharge side connection pipes 
200C1-202C1, 200C2-202C2, 200T1-200T3, 201T1-201T3, 202T1-202T3 
which are connected to each objective part to be cooled of each object to be 
cooled have integrated connection pipe parts 250C1, 250C2, 250T1-250T3 
in which the discharge side connection pipes connected to the same objective 
parts to be cooled of different objects to be cooled are integrated with each 
other. A flow switch 500 as a flow rate detection part is disposed on the 
integrated connection pipe parts 250C1, 250C2, 250T1-250T3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3.In the drawings, any words arc iiot translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It is high-frequency-induction-hardening equipment which carries out [ that the downstream of each cccrisis side 
communication trunk of the coolant connected to each section for cooling for / aforementioned / each / cooling has the integrated 
communication-trunk section with which the eccrisis side communication trunks connected to the section for cooling of the same 
kind for / different / cooling are unified, and a flow rate detecting element is prepared in this integrated communication-trunk 
section in the high-frequency-induction-hardening equipment which has two or more candidates for cooling which are not cooled 
simultaneously, and ] as the feature. 


[Translation done] 
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* NOTICES * 


Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 


1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 It is the rough block diagram showing the portion of the high-frequency-heating coil object of 
high-frequency-induction-hardening equipment and current transformer concerning the gestalt of operation of this invention, and 
an eccrisis side communication trunk. 

[Drawing 2] It is the rough block diagram showing the portion of the high-frequency-heating coil object of conventional 
high-frequency-induction-hardening equipment, a current transformer, and an eccrisis side communication trunk. 

[Description of Notations] 

100C-102C High-frequency-heating coil object (candidate for cooling) 

100T-102T Current transformer (candidate for cooling) 

200C1 to 202C1,200C2 to 202C2 Eccrisis side communication trunk 
200Tl-3,201Tl-3,202Tl-3 Eccrisis side communication trunk 
250C1,250C2 Integrated communication-trunk section 
250T1-3 Integrated communication-trunk section 
500 Flow Switch (Flow Rate Detecting Element) 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3.In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] this invention relates to the high-frequency-induction-hardening equipment 
which has two or more candidates for cooling (two or more high-frequency-heating coil objects and current transformers) which 
are not cooled simultaneously. 

[ 0002 ] 

[Description of the Prior Art] As high-frequency-induction-hardening equipment which has two or more candidates for cooling 
(that is, two or more high-frequency-heating coil objects and current transformers which do not function simultaneously) which 
are not cooled simultaneously conventionally, there is high-frequency-induction-hardening equipment of a crankshaft as shown in 
drawing 2 , for example. 

[0003] However, by this drawing 2 , it is high-frequency-induction-hardening equipment which has three hardening stations SO, 
SI, and S2 which do not function simultaneously, and only the eccrisis side-related thing is shown among the portions relevant to 
the aforementioned candidate for cooling. Moreover, the illustration ellipsis is carried out about the portion prepared in the cross 
direction on a drawing. 

[0004] That is, although the high-frequency-heating coil object for tempering at the four pin sections and the five journal sections 
is prepared in every nine cross directions of a drawing when a crankshaft is the thing of a 4-cylinder, in drawing 2 , it is 
illustrating about every one [100C (for the hardening stations SO), 101C (for the hardening stations SI), 102C (for the hardening 
stations S2)] of them. Moreover, although nine sets of portions which are connected to these high-frequency-heating coil objects 
100C, 101C, and 102C and which are mentioned later are similarly prepared at a time in the cross direction of a drawing, in 
drawing 2 , it is illustrating about one only of sets of it. 

[0005] Conventional high-frequency-induction-hardening equipment Therefore, the high-frequency-heating coil objects 1OOC, 

101C, and 102C, The current transformers 100T, 101T, and 102T which supply RF power to these high-frequency-heating coil 
objects 100C, 101C, and 102C, It has the supply side communication trunk (illustration ellipsis) connected so that it may mention 
later in current and transformer 100T grades, such as aforementioned high-frequency-heating coil object 100C, and eccrisis side 
communication-trunk 300C1 grade and 300T1 grade. 

[0006] Moreover, conventional high-frequency-induction-hardening equipment has the solenoid valve and manual bulb which are 
prepared in the aforementioned supply side communication trunk, respectively, the check valve 400 prepared in the 
aforementioned eccrisis side communication-trunk 300C1 grade and the 300T1 grade, respectively, and the flow switch 500 as a 
flow rate detecting element. 

[0007] Furthermore, conventional high-frequency-induction-hardening equipment has eight more sets for what makes one set 
such composition (what was shown in drawing 2 ), and the thing of the same composition (however, the high-frequency-heating 
coil object for the pin sections differs in a configuration from the high-frequency-heating coil object for the journal sections.) as 
the aforementioned one set in the cross direction on the drawing of drawing 2 . 

[0008] Hereafter, the aforementioned one set is represented and explained. The internal intercooling liquid path which is not 
illustrated, respectively is established in the aforementioned high-frequency-heating coil objects 100C-102C and the current 
transformers 100T-102T. However, this internal intercooling liquid path is divided into the following sections for cooling, for 
example. The internal intercooling liquid path of the high-frequency-heating coil objects 100C-102C is divided into two, a right 
half and a left half, respectively. Moreover, the current transformers 100T-102T are divided into two by the primary side coil 
(illustration ellipsis), and are divided into one and a total of three sections for cooling by the secondary coil (illustration ellipsis), 
respectively. 

[0009] The supply side communication trunk which is not illustrated is connected to the end side of the internal intercooling 
liquid path of each section for cooling, respectively. The solenoid valve and the manual bulb are prepared in the middle of this 
supply side communication trunk. This solenoid valve is a portion which holds whether the coolant is incorporated to an internal 
intercooling liquid path side. A manual bulb is a portion which adjusts the amount of incorporation of the aforementioned coolant. 

[0010] On the other hand, while communication-trunk 

300C1,300C2,300T1,300T2,300T3,301C1,301C2,301T1,301T2,301T3,302C1,302C2,302T1,302T2,302T3 are connected to 
the other end side of the internal intercooling liquid path of each section for cooling the eccrisis side, the check valve 400 and the 
flow switch 500 are formed in the middle, respectively. 
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[0011] Among these, the eccrisis side communication trunk 300C1.300C2 is connected to high-frequency-heating coil object 
100C. The eccrisis side communication trunk 300C1 is connected to the right half side of high-frequency-heating coil object 
100C, and the eccrisis side communication trunk 300C2 is connected to the left half side of high-frequency-heating coil object 
100C. The eccrisis side communication trunk 301C 1,301 C2 is connected to high-frequency-heating coil object 101C like the 
following. Moreover, the eccrisis side communication trunk 302C1.302C2 is connected to high-frequency-heating coil object 
102C. 


[0012] On the other hand, communication-trunk 300T1-300T3 are connected to current transformer 100T the discharge side. 
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respectively. Communication-trunk 300T3 are connected to the secondary coil the discharge side. Communication-trunk 
301T1-301T3 are connected to current transformer 101T the discharge side like the following. Moreover, communication-trunk 
302T1-302T3 are connected to current transformer 102T the discharge side. 

[0013] The downstream of the discharge side communication trunk 300C1,300C2,301 Cl,301 C2,302C1,302C2 is unified, and 
has become discharge side integrated communication-trunk section 350C. Moreover, the discharge side, the downstream of 
communication-trunk 300T1-300T3,301T1-301T3,302T1-302T3 is unified, and has become integrated communication-trunk 
section 350T the discharge side. 

[0014] In addition, the aforementioned check valve 400 is a valve for preventing an adverse current. For example, when 
exchanging high-frequency-heating coil object 101C of the hardening station SI, performing hardening at the hardening station 
SO, a check valve 400 works so that the coolant currently sent to high-frequency-heating coil object 100C may not spout very 
much via eccrisis side integrated communication-trunk section 350C into the portion which removed high-frequency-heating coil 
object 101C. Moreover, this check valve 400 is formed in order not to carry out adverse current close [ of the heated coolant 
which is discharged from the high-frequency-heating coil object and current transformer of the hardening station which is 
performing hardening ] to the high-frequency-heating coil object or current transformer of a hardening station which omit 
hardening. 

[0015] moreover, the function to send an alarm signal to the control section in equipment (illustration ellipsis) if a flow switch 
500 detects and displays the flow rate of the coolant which flows the inside of the pipe of the portion prepared and it is less than 
the set point (the amount of minimums is usually set up.) — an owner — it is a thing the bottom The aforementioned control 
section makes an alarm lamp turn on, and can sound an alarm buzzer depending on the case while it will stop the whole 
equipment, if an alarm signal is received. 

[0016] Thus, it is because it usually means that are an upstream and the following states have occurred rather than the portion in 
which the flow switch 500 is formed for the situation that the flow rate of the coolant is less than the set point that it will stop the 
whole equipment if the aforementioned control section receives the alarm signal from the aforementioned flow switch 500. For 
example, it is in the state where the coolant is beginning to leak and the flow rate is falling by the crack of a pipe etc., the state 
where get a pipe blocked and the flow rate is falling, and the state where abnormalities arise in a coolant feed pump and the flow 
rate is falling. 

[0017] It is because current or transformer 100T grades, such as high-frequency-heating coil object 100C concerning an 
applicable part, overheat, and it will be damaged, or the amount of current will change, and the amount of heating to a work will 
change, as a result the hardening depth will become unsuitable and many defectives will be made, if such a state is left. 

[0018] 

[Problem(s) to be Solved by the Invention] In order to prevent it, as mentioned above, the aforementioned flow switch 500 is 
formed in the downstream for every section for cooling 1 to 1. However, this flow switch 500 is expensive. Therefore, a large 
number had become [ whose a work is ] like a crankshaft with the obstacle of eye a required hatchet and low-cost-izing of 
equipment as mentioned above. In the above-mentioned case, the 5x3 (place) x9(number formed in cross direction of drawing) 
=135 piece was also required for the flow switch 500 [a flow rate detecting element], 

[0019] The main purpose of this invention is to cut down the number of installation of an expensive flow rate detecting element, 
and offer low cost high-frequency-induction-hardening equipment. 

[ 0020 ] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the high-frequency-induction-hardening 
equipment concerning this invention The downstream of each discharge side communication trunk of the coolant which is 
high-frequency-induction-hardening equipment which has two or more candidates for cooling which are not cooled 
simultaneously, and is connected to each section for cooling for [ aforementioned / each ] cooling It is good to have the integrated 
communication-trunk section with which the discharge side communication trunks connected to the section for cooling of the 
same kind for [ different ] cooling are unified, and to prepare a flow rate detecting element in this integrated communication-trunk 
section. 


[ 0021 ] 

[Embodiments of the Invention] Hereafter, the high-frequency-induction-hardening equipment concerning the form of operation 
of this invention is explained, referring to drawing 1 . Drawing 1 is the rough block diagram showing the portion of the 
high-frequency-heating coil object of high-frequency-induction-hardening equipment and current transformer concerning the form 
of operation of this invention, and a discharge side communication trunk. In addition, the same number is given to the same thing 
as the portion in conventional high-frequency-induction-hardening equipment. 

[0022] The high-frequency-induction-hardening equipment concerning the form of operation of this invention has three hardening 
stations SO, S1, and S2 not functioning, and has come to be able to carry out high-frequency induction hardening of the crankshaft 


2 of 4 


10/28/03 3:44 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


of the 4-cylinder which is a work simultaneously, respectively. Therefore, like drawing 2 , although drawing 1 is also carrying out 
the illustration abbreviation, eight more sets of things of the same composition as drawing 1 are prepared in the cross direction on 
a drawing. 

[0023] Therefore, the high-ffequency-induction-hardening equipment concerning the form of operation of this invention has the 
high-frequency-heating coil objects 100C, 101C, and 102C and the current transformers 100T, 101T, and 102T which supply RF 
power to these high-frequency-heating coil objects 100C, 101C, and 102C. 

[0024] Moreover, the high-frequency-induction-hardening equipment concerning the form of operation of this invention The 
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100T grades, such as aforementioned high-frequency-heating coil object 100C, and discharge side communication-trunk 200C1 
grade and 200T1 grade, The solenoid valve and manual bulb which are prepared in the aforementioned supply side 
communication trunk, respectively, It has the check valve 400 prepared in the aforementioned discharge side 
communication-trunk 200C1 grade and the 200T1 grade, respectively, and the flow switch 500 as a flow rate detecting element 
prepared in the integrated communication-trunk section 250C1 grade of discharge side communication-trunk 200C1 grade and 
200T1 grade mentioned later, respectively. 

[0025] Furthermore, the high-frequency-induction-hardening equipment concerning the form of operation of this invention has 
eight more sets for what makes one set such composition (what was shown in drawing 1 ), and the thing of the same composition 
(however, the high-frequency-heating coil object for the pin sections differs in a configuration from the high-frequency-heating 
coil object for the journal sections.) as the aforementioned one set in the cross direction on the drawing of drawing 1 . 

[0026] Hereafter, the aforementioned one set is represented and explained. The aforementioned high-frequency-heating coil 
objects 100C, 101C, and 102C are set as two or more cooling objects which are not cooled simultaneously. Moreover, the current 
transformers 100T, 10 IT, and 102T are also set as two or more cooling objects which are not cooled simultaneously. Of course, 
the internal intercooling liquid path is established in the high-frequency-heating coil objects 100C-102C and the current 
transformers 100T-102T. 

[0027] Moreover, the composition of the section for cooling which is not illustrated is the same as the case of conventional 
high-frequency-induction-hardening equipment. That is, the high-frequency-heating coil objects 100C-102C are divided into the 
two sections for cooling, a right half and a left half. The current transformers 100T-102T are divided into two by the primary side 
coil (illustration abbreviation), and are divided into one and a total of three sections for cooling by the secondary coil (illustration 
abbreviation), respectively. 

[0028] The supply side communication trunk which is not illustrated, respectively is connected to the end side of the internal 
intercooling liquid path of each section for cooling. The aforementioned solenoid valve and the manual bulb are prepared in the 
middle of this supply side communication trunk. 

[0029] While communication-trunk 

200C1,200C2,200T 1,200T2,200T3,201C1,201 C2,201T1,201 T2,201 T3,202C 1,202C2,202T 1,202T2,202T3 are connected to 
the other end side of the internal intercooling liquid path of each section for cooling the discharge side for every section for 
cooling, the check valve 400 is formed in the middle, respectively. 

[0030] Among these, the discharge side communication trunk 200C1,200C2 is connected to high-frequency-heating coil object 
100C. The discharge side communication trunk 200C1 is connected to the right half side of high-frequency-heating coil object 
100C, and the discharge side communication trunk 200C2 is connected to the left half side of high-frequency-heating coil object 
100C. The discharge side communication trunk 201C1,201C2 is connected to high-frequency-heating coil object 101C like the 
following. Moreover, the discharge side communication trunk 202C1,202C2 is connected to high-frequency-heating coil object 
102C. 


[0031] On the other hand, communication-trunk 200T1-200T3 are connected to current transformer 100T the discharge side. 
Communication-trunk 200T1.200T2 are connected to the primary side coil (two sections for cooling) the discharge side, 
respectively. Communication-trunk 200T3 are connected to the secondary coil the discharge side. Communication-trunk 
201T1-201T3 are connected to current transformer 101T the discharge side like the following. Moreover, communication-trunk 
202T1-202T3 are connected to current transformer 102T the discharge side. 

[0032] The downstream of each [ these ] discharge side communication-trunk 200C1 grade and 200T1 grade forms integrated 
communication-trunk section 250C1,250C2,250T1,250T2,250T3. 

[0033] That is, the integrated communication-trunk section 250C1 is the portion which unified the downstream of the discharge 
side communication trunk 200C1,201C1,202C 1 connected to the section for cooling of the same kind for [ different ] cooling. 
The integrated communication-trunk section 250C2 is the portion which unified the downstream of the discharge side 
communication trunk 200C2,201C2,202C2 like the following. Integrated communication-trunk section 250T1 is the portion 
which unified the downstream of communication-trunk 200T1,201T1,202T1 the discharge side. Integrated communication-trunk 
section 250T2 are the portion which unified the downstream of communication-trunk 200T2,201T2,202T2 the discharge side. 
Integrated communication-trunk section 250T3 are the portion which unified the downstream of communication-trunk 
200T3,201T3,202T3 the discharge side. 

[0034] In the middle of these integrated communication-trunk section 250C1,250C2,250T1-250T3, the aforementioned flow 
switch 500 is formed, respectively. 

[0035] the portion in which this flow switch 500 was formed — the portion of a downstream — further — unifying — the coolant 

piping section 250C3 for coils, and the object for current transformers — it is made coolant piping section 250T4 

[0036] With the high-frequency-induction-hardening equipment concerning the form of operation of this invention constituted as 
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mentioned above A flow switch 500 is formed in integrated communication-trunk section 250C1,250C2,250T1-250T3, 
respectively. And since the coolant (coolant after using it for cooling) flowed at one time only from any one of the discharge side 
three ] communication trunks of a unifying agency, respectively but the check valve 400 has moreover prevented the adverse 
current as usual The flow rate change by the crack of each section for cooling in the upstream of each discharge side 
communication trunk, the pipe in a supply side communication trunk, etc. is exactly measurable as usual. 

[0037] Therefore, with the high-frequency-induction-hardening equipment concerning the form of operation of this invention 
constituted as mentioned above, only the 5x9(number formed in cross direction on drawing of drawing 1 ) =45 piece of the 

_ _.u ... __ti.i. .. _ _i ’■pi; . .*1:. . ..i. ... _ :x.i; er\r\ :n i. . _ . . ;r . -i ■ /*v ... <i: . .. ...a 
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[0038] In addition, in the high-frequency-induction-hardening equipment concerning the form of operation of this invention, even 
if it is the coil object of a configuration which is mutually different and the aforementioned high-frequency-heating coil objects 
100C, 101C, and 102C are coil objects of the same configuration, influence does not have them in measurement of a flow switch 
500. Moreover, even if it also arranges especially neither the tube diameter of each discharge side communication trunk, nor the 
tube diameter of the integrated communication-trunk section, it is uninfluential to measurement of a flow switch 500. 

[0039] In the high-frequency-induction-hardening equipment concerning the form of operation of this invention, although the 
number of hardening stations was set to three, it is good also as two or four or more. For example, if the same composition is 
applied when the number of hardening stations is four, the number of flow switches 500 becomes good by the number of the 
conventional quadrants. 

[0040] The two remaining are good, though the number of hardening stations is one, for example, the thing of the composition of 
the high-frequency-induction-hardening equipment concerning the form of operation of this invention is exchanged as an 
exchange unit if needed. As an exchange unit, in this case, to separate the portion immediately under the check valve 400 in 
drawing 1 , and what is necessary is [ are moved and ] just made to be exchanged. 

[0041] Though the portion (it is got blocked and the portion prepared before and behind on the drawing of drawing 1 is not 
included.) shown only by drawing 1 of the high-frequency-induction-hardening equipment concerning the form of operation of 
this invention constitutes one hardening station, it is good. That is, even if it is the composition that the high-frequency-heating 
coil objects 100C, 101C, and 102C are heating by time sharing to one work, the number of flow switches 500 can be done in 1/3 
over the past. 

[0042] Although the number of partitions of the section for cooling in the high-frequency-induction-hardening equipment 
concerning the form of operation of this invention set to two about the high-frequency-heating coil object, it is good also as 1 or 
three or more. Moreover, although the number of partitions of the section for cooling of a current transformer set to three, it is 
good also as 1,2, or four or more. 

[0043] It seems that a flow rate is detected and the data of the flow rate may be sent to the aforementioned control section in the 
high-frequency-induction-hardening equipment concerning the form of operation of this invention although a flow rate detecting 
element is a flow switch instead. 

[0044] 

[Effect of the Invention] The high-frequency-induction-hardening equipment which applies to this invention as explained above 
was high-frequency-induction-hardening equipment which has two or more candidates for cooling which are not cooled 
simultaneously, it has the integrated communication-trunk section with which the discharge side communication trunks connected 
to the section for cooling of the same kind for [ different ] cooling are unified, and the downstream of each discharge side 
communication trunk of the coolant connected to each section for cooling for [ aforementioned / each ] cooling prepared a flow 
rate detecting element to this integrated communication-trunk section. 

[0045] Therefore, in the case of the high-frequency-induction-hardening equipment concerning this invention, since the flow rate 
detecting element was prepared in the integrated communication-trunk section, the number of installation of a flow rate detecting 
element is sharply reducible. Therefore, low-cost-ization of the high-frequency-induction-hardening equipment concerning this 
invention is attained. 


[Translation done.] 
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